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(54) DISPOSABLE DIAGNOSTIC CARD AND ELECTRONIC READING DEVICE

(57) The invention relates to a disposable diagnostic sample receiving chamber, the sample in the chamber

card for detecting an analyte in a fluid sample, comprising
a base with a support surface for supporting a reagent
strip and a sample receiving chamber; and a cover placed
tightly on the base with an opening over the chamber of
the base for introducing the sample, and a window over
part of the reagent strip for observing a reaction thereon.
An end of the reagent strip is bent and inserted into the

being movable by capillary action through the reagent
strip from said bent end. The invention also relates to an
electronic reading device having a housing for inserting
a diagnostic card, optical reading means for reading a
change in color on the reagent strip, and display means
for visually presenting the results of the reading.
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Description
FIELD OF THE INVENTION

[0001] The presentinventionrelatestothe field of med-
ical diagnostic devices, and more specifically to a dis-
posable diagnostic card for detecting an analyte in a body
fluid sample by means of reagent strips.

PRIOR ART

[0002] A wide variety of diagnostic kits is known in the
art the purpose of which is to detect a medically useful
analyte in a patient’s body fluid sample, such as a saliva
or blood sample, for example. The kits known today gen-
erally comprise an object used for collecting the sample,
for example, in the case of saliva samples, a stick with
an absorbent material at the tip intended for being intro-
duced in the patient's mouth. They also comprise a sec-
ond object which stores the sample and allows dispens-
ing it on an analysis cartridge, and finally the analysis
cartridge itself. Furthermore, in the case of obtaining too
little fluid samples, some kits also comprise an object
storing a type of buffer in which the absorbent material
withthe sample is introduced to dissolve it for the purpose
of obtaining a sufficient sample volume.

[0003] Most of these detection kits resort to using re-
agent strips for performing said detection. These reagent
strips are based on the so-called lateral-flow principle.
The main problem with reagent strip-based diagnostic
kits known today arises from the difficulty in obtaining
homogeneous sample dispersion along said reagent
strips.

[0004] When the sample volume obtained is too large,
the base of the cartridge comprising the reagent strips
overflows and as a result the sample is unevenly distrib-
uted, incorrectly wetting the reagent strips, invalidating
the test result.

[0005] On the other hand, if the sample volume is too
little, it is insufficient for obtaining acceptable results in
the diagnostic reaction. There is therefore a need to pro-
vide an additional element containing a buffer to dilute
the sample, and the additional dilution step itself, which
increases testing time and the cost of the actual diagnos-
tic kit.

[0006] In fact, the problem due to obtaining an insulffi-
cientsample volume is very commonin certain situations.
For example, in the case of narcotics detection in saliva
samples, a situation known as "dry mouth syndrome" of-
ten occurs in which the subject is not capable of produc-
ing sufficient saliva to perform detection. This syndrome
is enhanced by the use of alcohol, drugs and the like,
which greatly complicates controls on narcotics use.
[0007] Diabeticsalsousereagentstrip-based diagnos-
tic kits of this type for determining blood glucose level.
Under certain circumstances, a diabetic subject must
perform diagnostic test several times a day by means of
a pricking a fingertip to obtain a blood sample that must
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then be applied on the reagent strip. Over time, it be-
comes difficult to obtain a sufficient volume of blood sam-
ple from the fingertip for detection purposes.

[0008] Therefore, there is still a need in the art for a
system which allows detecting an analyte in a body fluid
sample (such as saliva or blood) by means of reagent
strips, provides homogeneous sample distribution along
said reagent strips and is not affected by too large or too
little fluid sample volumes.

DISCLOSURE OF THE INVENTION

[0009] Inafirstaspect, the presentinvention discloses
a disposable diagnostic card for detecting an analyte in
a body fluid sample. The diagnostic card comprises a
base and a cover. The base has a support surface for
supporting at least one reagent strip and a fluid sample
receiving chamber. The cover is in turn placed tightly on
the base and has an opening over the chamber of the
base for inserting the fluid sample, and a window over at
least part of the at least one reagent strip for observing
a reaction thereon.

[0010] An end of the atleastone reagent strip support-
ed by the base of the diagnostic card is bent, such that
itis inserted into the sample receiving chamber. The fluid
sample inserted in the chamber can therefore move by
capillary action along the at least one reagent strip from
said bent end, this movement of the fluid sample through
the reagent strip always being homogeneous and suffi-
cient regardless of the sample volume introduced in the
receiving chamber.

[0011] In a second aspect, the present invention also
relates to an electronic reading device having at least
one housing for inserting a diagnostic card according to
the first aspect of the present invention. The reading de-
vice also has optical reading means for reading a change
in color in the at least one reagent strip of the diagnostic
card, and display means for visually presenting a result
of the reading of said at least one reagent strip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The presentinvention will be better understood
in reference to the following drawings which illustrate a
preferred embodiment of the invention which is provided
by way of example and must not be interpreted as limiting
the invention in any way.

Figure 1 shows a perspective view of a disposable
diagnostic card according to the preferred embodi-
ment of the present invention.

Figure 2 shows a perspective view of the base of the
diagnostic card of Figure 1.

Figure 3 shows a perspective view of the cover of
the diagnostic card of Figure 1.
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Figure 4 shows a perspective view of the cap of the
diagnostic card of Figure 1.

DETAILED DISCLOSURE OF PREFERRED EMBODI-
MENTS

[0013] A disposable diagnostic card according to the
preferred embodiment of the present invention for de-
tecting narcotics in a saliva sample from a subject will
now be described in reference to the attached drawings.
As can be seen in Figure 1, the diagnostic card is formed
by abase (100), a cover (200) and a cap (300). The saliva
sample is introduced in the card by means of a suitable
swab through a hole (202) of the cover (200) partially
covered by the cap (300). The saliva sample that has
been introduced will then react with reagent strips sup-
ported by the base (100) and said reaction will cause a
change in color in the reagent strips that can be seen
through a window (204) present in the cover (200).
[0014] Inreference to Figure 2, it can be seen that the
base (100) of the disposable diagnostic card has a sup-
port surface (102) supporting in this case three reagent
strips (104) (only one is shown in Figure 1 for the sake
of simplicity). It can be seen that this support surface
(102) furthermore has partition walls (106) partitioning
individual tracks for each reagent strip (104), such that
the strips (104) are held on the support surface (102)
better.

[0015] Thebase (100)alsocomprisesachamber (108)
intended for receiving the saliva sample from the subject.
Although it is not shown in the attached drawings for the
sake of simplicity, an end of the reagent strips (104) is
bent such thatitis inserted in the sample receiving cham-
ber (108). Said bent end is preferably dyed for pigment
diffusion with the saliva sample along the reagent strip
(104), thus marking bands such that it allows interpreting
the result.

[0016] Therefore, whenthe salivasampleisintroduced
in the chamber (108), said saliva sample can move by
capillary action along the reagent strip (104), always in
a homogeneous manner, regardless of the volume of
said saliva sample. In fact, in the case of obtaining a too
large saliva sample volume, the sample is distributed ho-
mogeneously since it only occurs from the bent end of
the reagent strip (204). On the other hand, in the case of
obtaining a too little saliva sample volume, sufficient dis-
persion by capillary action also occurs from the end of
the reagent strip (104) since said end is in contact with
the bottom of the chamber (108), which is used for ac-
cumulating the saliva sample on a smaller surface.
[0017] According to the preferred embodiment of the
present invention, the bent end of the reagent strip (104)
is separated from the bottom of the chamber (108), i.e.,
it does not contact it. The height of said bent end of the
reagent strip (104) with respect to the bottom of the cham-
ber (108) determines a saliva sample volume that will be
collected in said chamber (108) and can be subjected, if
necessary, to a contrast test in a certified laboratory to
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check the result of a detection reaction.

[0018] Inreference to Figure 3, a cover (200) intended
for being placed tightly on the base (100) described
above can be seen. The cover (200) has an opening
(206), in this case in the form of a groove, arranged such
thatit is located over the chamber (108) of the base (100)
for introducing the saliva sample. According to a pre-
ferred embodiment of the invention, the bent end of the
reagent strip (104) is located below said opening (206),
such that said reagent strip (104) absorbs part of the
saliva sample as it falls through said opening (206).
[0019] As mentioned previously, the cover (200) also
has a window (204) arranged such that it is located over
at least part of the reagent strips (104) to thus enable
observing a reaction thereon. Said window (204) is pref-
erably covered with a suitable transparent material, such
as transparent plastic, such that it protects the reagent
strips (104) located under it from external contaminants,
while at the same time it allows viewing a reaction occur-
ring in said reagent strips (104).

[0020] Itmustbe observed thatthe cover(200) accord-
ing to this preferred embodiment of the invention also
has holding elements (208) projecting from its lower sur-
face for additionally fixing the reagent strips (104) in
place. Finally, a vertical wall (210) extends from a lower
surface of the cover (200) towards the inside of the sam-
ple receiving chamber (108). The person skilled in the
art will therefore understand that when said vertical wall
(210) is introduced on a chamber (108) in a base (100)
already comprising the reagent strips (104), it will cause
the reagent strips (104) to bend in a desired manner to-
wards the bottom of the sample receiving chamber (108).
This facilitates assembling the diagnostic card since it is
not necessary to bend the reagent strips (104) before
placing them on the support surface (102) of the base
(100).

[0021] On the opening (206) for introducing the saliva
sample, the cover (200) has a hollow extension (212)
with a hole (202), in this case a cylindrical hole, arranged
for inserting a sample collecting swab (not shown in the
drawings) therein. Though not shown in the attached
drawings, the person skilled in the art will understand that
said hollow extension (212) also has an inner wall against
which said swab is pressed, said wall extending vertically
over the opening (206) for introducing the sample. There-
fore, when the swab is pressed against said wall the sa-
liva sample absorbed by the swab is extracted and al-
lowed to flow through the wall to the chamber (108) where
it will accumulate.

[0022] Finally in reference to Figure 4, a cap (300) in-
tended for covering the hole (202) of the cover (200) is
seen. On the other hand, though not shown in the at-
tached drawings, according to the preferred embodiment
of the present invention the cap (300) comprises a stick
with a sample collecting swab made of an absorbent and
biocompatible material coupled therein. The disposable
diagnostic card according to the preferred embodiment
of the present invention therefore comprises all the ele-
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ments necessary for performing the desired detection
test, such that it does not require adding any external
element, whereby reducing the number and volume of
elements that must be transported as well as the testing
time.

[0023] The present invention also relates to an elec-
tronic reading device intended for being used together
with a disposable diagnostic card such as that described
above in this document. The electronic reading device
of the present invention therefore has at least one hous-
ing for inserting a diagnostic card as described above.
According to a preferred embodiment of the invention,
the electronic reading device only has one housing for
inserting one diagnostic card at a time, such that its vol-
ume and weight is reduced, therefore obtaining a porta-
ble device. However, according to another embodiment
of the invention the electronic reading device has a plu-
rality of said housings, such that several diagnostic cards
can be read at the same time. In the last case, it is a
desktop device suitable for use in an analysis center or
laboratory, for example.

[0024] Furthermore, the electronic reading device of
the present invention also comprises optical reading
means suitable for reading a change in color in the rea-
gent strip or strips of the diagnostic card inserted in its
corresponding housing, and display means (for example
a screen) for visually presenting a result of the reading
of said reagent strip.

[0025] Although the present invention has been de-
scribed in reference to a preferred embodiment thereof,
people skilled in the art will understand that various mod-
ifications and variations can be applied to the described
embodiment without departing from the essence and
scope of the present invention. For example, although a
disposable diagnostic card for detecting narcotic sub-
stances in saliva samples has specifically been de-
scribed, it must be understood that the present invention
can be applied to other types of detections, such as, for
example, the detection of diseases, such as HIV infec-
tion, abnormal cholesterol levels, blood glucose levels,
etc. Obviously, the person skilled in the art will under-
stand that in the case of performing detection based on
blood samples instead of saliva samples, the diagnostic
card of the present invention will not have the swab de-
scribed above but instead will have puncturing means
suitable for withdrawing said blood sample.

[0026] Likewise, according to another embodiment of
the present invention the cover of the diagnostic card
does not have the vertical wall described above, in which
case the corresponding end of the reagent strips must
be bent manually or by other means before closing the
base with the cover.

[0027] Other possible embodiments of the present in-
vention include several variations of the description pro-
vided above. For example, in certain embodiments of the
invention the disposable diagnostic card does not have
the cap described above. In such situations, the body
fluid sample to be analyzed is inserted directly into the
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chamber through the opening present in the cover there-
of. In these cases, the opening of the cover is preferably
closed by means of a closing element which, forexample,
can either be removed and disposed of at the time of use
(such as a removable metallic film, for example) or
opened for introducing the fluid sample and then closed
again after introducing the sample (for example a lid
which can be opened and closed by means of hinges,
sliding, etc.).

Claims

1. Adisposable diagnostic card for detecting an analyte
in a body fluid sample, characterized in that it com-
prises:

- a base (100) having a support surface (102)
for supporting at least one reagent strip (104)
and afluid sample receiving chamber (108); and
- a cover (200) placed tightly on the base (100),
having an opening (206) over the chamber (108)
ofthe base (100) forintroducing the fluid sample,
and a window (204) over at least part of the at
least one reagent strip (104) for observing a re-
action thereon;

wherein one end of the atleast one reagent strip
(104) is bent such thatitis inserted into the sam-
ple receiving chamber (108), the fluid sample in
the chamber (108) being movable by capillary
action along the at least one reagent strip (104)
from said bent end.

2. The diagnostic card according to claim 1, charac-
terized in that the bent end of the at least one rea-
gent strip (104) is separated from the bottom of the
chamber (108).

3. The diagnostic card according to any of the preced-
ing claims, characterized in that the bent end of the
at least one reagent strip (104) is located below the
opening (206), such that the at least one reagent
strip (104) absorbs part of the fluid sample as it falls
through said opening (206).

4. The diagnostic card according to any of the preced-
ing claims, characterized in that the cover (200)
furthermore has a vertical wall (210) extending from
alower surface thereof towards the inside of the sam-
ple receiving chamber (108), such that it causes the
at least one reagent strip (104) to bend towards the
inside of the sample receiving chamber (108).

5. The diagnostic card according to any of the preced-
ing claims, characterized in that the support sur-
face (102) of the base (100) furthermore has partition
walls (106) for partitioning a plurality of individual
tracks for fixing an equivalent plurality of reagent
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strips (104).

The diagnostic card according to any of the preced-
ing claims, characterized in that the cover (200)
furthermore has holding elements (208) projecting
from its lower surface for fixing the at least one rea-
gent strip (104) in place.

The diagnostic card according to any of the preced-
ing claims, characterized in that the opening (206)
of the cover (200) is closed with a closing element
which can be removed at the time of use.

The diagnostic card according to any of claims 1 to
6, characterized in that the opening (206) of the
cover (200) is closed with a closing element which
can be opened for introducing a fluid sample and
closed again after introducing the sample.

The diagnostic card according to any of claims 1 to
6, characterized in that the cover (200) has on said
opening (206) a hollow extension (212) with a hole
(202) in which there is inserted a sample collecting
swab and a wall against which said swab is pressed,
said wall extending vertically over the opening (206)
for introducing the sample.

The diagnostic card according to claim 9, charac-
terized in that it further comprises a cap (300) for
closing the hole (202) for inserting the swab of the
cover.

The diagnostic card according to claim 10, charac-
terized in that the cap (300) comprises a stick with
a sample collecting swab coupled therein.

The diagnostic card according to any of the preced-
ing claims, characterized in that the window (204)
of the cover is covered with a transparent material.
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